Autonomic nervous control of heart rate: sympathetic-parasympathetic interactions and age related differences.
A factorial experimental design was used to quantify the changes in heart rate produced by stimulation of the cardiac sympathetic and vagal nerves in eleven adult dogs and four puppies, and to quantify the extent of the peripheral sympathetic-vagal interactions. The chronotropic responses to autonomic stimulation were significantly less in the puppies than in the adult dogs, which suggests that autonomic regulation is functionally incomplete in the puppies. In both adult dogs and puppies, the chronotropic responses to autonomic nerve stimulation were bilaterally asymmetrical. The heart rate responses to a given level of right-sided stimulation of either the sympathetic or vagal nerves were greater than those to comparable left-sided stimulation. In both adult dogs and puppies, there were significant sympathetic-vagal interactions, such that the sympathetic enhancement of heart rate was less effective the higher the background level of vagal activity. The sympathetic-vagal interactions were prominent in the puppies as well as in the adult animals, regardless of whether the stimulated sympathetic and vagal nerves were located ipsilaterally or contralaterally to one another. Thus, the mechanisms responsible for the sympathetic-vagal interactions appear to be fully developed in puppies. Also, the cardiac sympathetic nerve endings that originate from one side of the body must lie in close apposition to the cardiac vagal nerve endings that originate from either the same side or from the opposite side of the body.